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NEW PZT CERAMIC VIBRATION PICKUP 
AND CONTROL BOX 
FOR VIBRATION MEASUREMENTS 


A new Icad-zirconato-titanate acceler¬ 
ometer replaces the barium-titanato 
ceramic accelerometer as the general- 
purpose vibration pickup supplied with 
the General Radio Company’s vibration¬ 
measuring instillments. This new trans¬ 
ducer increases the upper frec|uency 
limit of the Typk 1553-A* * Vibration 
Meter from 1200 cps to 2000 cps. A 
newly designed control box provides a 
like increase in the frecjuency response 
plu.s an increase in over-all measuring 
sensitivity when the pickup is used with 
a Typk 1551-C- or-H Sound-l^vel Meter. 
This new control box is so designed that 
it can readily lx? adapted for use with 
other piezoelectric accelerometers. One 
such adaptation is for use with the 
Endevdi Model 2217 A(?celerometer to 
meet the frequency-response require¬ 
ments of Mil-Std-740 (ships). 

The Pickup 

The new ’J'ype 15r)0-P52 Vibration 
Pickup replaces the Type 1500-P51 
model.^ 4'able 1 compares the character¬ 
istics of t he new and old units. Compared 
with its pivdeccssor the new pickup has, 
in addition to increased sensitivity and 
iiKTeased frec|Ucncy response, a lower 
impdiance, a wider operating tempera¬ 
ture range, and better stability. 

Its high .sensitivity and low impedance 
make it an otit.standing unit for low- 

•E. E. Orofls. “Tvpk l.»53-A Vibration Meter,” Gfntral 
Radio ETperimentrr, 3.i, 11, N<»vonibor. 1961. 

*E. E. Orciss, "Ttpk l.Xi(»-Pll Vibration Pickup .Sjatcin,” 
Oenerai Rmliu Experimenter, 34, 11 12, Novcnibcr- 

December. 1960. 



Figure 1. View of the Type 1560-Pll^ Vibration 
Pickup Syitem, shown with the Type 1551-C 
Sound-Level Meter. The control box attaches to 
the sound-level-meter case. 

frequency vibration measurements. Fre¬ 
quency i-espon.^* is flat to Indow 2 cps 
without special high-impedainre pre- 
amplifiei's. Iligh-gain amplifiers are not 
required for many common vibration 
measurements. 

The Control Box 

The Type 15(>0-P21B Control Box 
illustrated in Figure 1 has been desigiu'd 
to match the 'Pype 15t>0-P52 Vibration 
Pickup to the input of the Type 1551-C 
or -B iSound-Fx^vel Motor. The combina¬ 
tion of pickup and control box is listed 
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TABLE 1 



OH 

New 

Type Xo.: 

15(>0-P51 

15(*»0-P52 

Material: 

Hariiim 

lA*ad 

Titaiuite 

Zirconate (PZT) 

Sensitivity (mv/g): 

40 

75 

l{(!8onaiit FrcHiuency (cps): 

2:300 

3200 

('apueitanee (pf): 

7000 

10,000 

Max Aci*eleraiion (g): 

100 

100 

Temperature f oeflicioiit of Sensitivity (db “F): 

0.03 

0.03 

Temperature liange (°F): 

0 to -1-180 

-30 to -f-200 

Helative Humidity Itnnge (Vi/): 

0 to UK) 

0 t o 100 

Cable Length: 

5 ft (1.55 m) 

5 ft (1.55 m) 

Weight: 

1.0 oz (45 g) 

l.O oz (45 g) 

Pickup DiinensiouH: 

X IJfex ?16 in. 
(42 X 37 X 15 mm) 

1 X HYo X »|6 in. 

(42 X 37 X 15 mm) 




as the Type 15(‘>C)-P11H Vihriitioii 
I'ickup SysttMii and replaees the Type 
lo()(>-Pl 1 X’ihratioii Pickup System. Th(‘ 
control box is desij^iied to operate with 
the sound-level-meter weighting switch 
at 20 kc a!»d the calibration control set 
for a —00 db {re 1 volt Vbar) micro¬ 
phone. I^ecau.s<* the control box is de¬ 
signed for a fixed sound-level-meter 
sensitivity, the calibration adjustment 
(variable attenuation) recjuired in tlu* 
(! 0 !itrol l)ox is redm^ed. This reduced 
attenuation requirement and the in¬ 
creased pickup sensitivity^ have made it 


TABLE 2 

db Conversion Factors for Old and New 
Vibration Pickup Systems 


Vibrotion Quantity 

Soiuifi-L 
rta'Iing i 
Tifpe 
i560-PtJ 

,evel~ Meier 
in tib irrilfi: 
Type 

ISfiO-rnli 

.\eet;leralion 1 in sec* 

40 

50 

N'elocity 1 in set? 

80 

tio 

Displacement 1 in 

110 

120 


possible to increase the over-all measure¬ 
ment H(Mi.sitivitv by 10 db, as illustrated 
in Tabl(? 2. 



Figure 2. Frequency-re¬ 
sponse characteristics of the 
Type 1560-PI IB Vibration 
Pickup System for constant 
applied acceleration. 
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Tho fn*quoiicy-rcsponso chanu'tcTistics 
of tlicTYi»K 15<»0-P1 IH Vibnitioii Pickup 
System in eoml>ituition with the Typk 
l5i)I-CN)r-H Sound-Ix*vel Meter anti tlic 
H'spoiisc* of the Type I5(i()-P52 Vibration 
Pickup are shown in Fipire 2. 

Calibration 

The el(‘ctrical response of the circuits 
in the control hox is measured ov«*r tho 
fr«’C|uen<*y ninge of 2C>-5(KK) cps and the 
rc*s|M)nse of each pickup is iinvisunMl 


over the fre<|Uency range of 10 to 5000 
cps. Absolute scMisitivity of the pi(*kup is 
then determined at a low fre<|uency by 
accurate measun*tn(Mit of the displacr*- 
inent of a calibmting shakt*r by mc^ans 
of a micros<H}pc anti a Strobotac'^ elec¬ 
tronic strobosco|M*. Finally, an over-all 
operating test (»f tire combination is 
|M‘rformed at 1(K) cps with a standartlizc*d 
Type 1557-A Mbration Calibrator.* 

*E. M. (irtkaf. Oilhcn».*' firnrrrt/ H>ulto Exp^ri- 

mrhl^r. Xi. 11 * 12. , l!»rtil 


SPECIFICATIONS 

(*Sfr Tablen 1 and if) 


_ Type _ 

1560-P11B 


Vibration Pickup Syitem 


MIL-STD -740 (SHIPS) 

While the Type loOO-PllH combi¬ 
nation of pickup and control box nu*t»ts 
the re(|uin*nients of most vibratioii- 
“ measurement pniblems, there an* some 
s|HM*iali 7 ^Hi measurements that renjuire 
a Hal re.sponse characteristic tt» higher 
fre(|Uencies. For these, the Type loliO- 
P11S2 combination is n'commcnded, 
consisting of the Fndevco Moilt*! 2217 
.Vccelerometer and the Type 15(»()- 
P21SI Control Box. A small holding 
magnet. Type 15li(M02(), is included. 
(See Figure 3.) 

This system with the Type 1551-C* or 
-B Sound-licvel Meter pmvidcs the Hal 
frequency res|K)nse and low-noise opc»ra- 
tion n‘<|uired by Mil-Std-710 (ships) 
for vibration measurement. 

'riic response' chamcteristics of this 
spei’ial control box, an Fndevco pickup, 
and a Type 1551-C or -B Sound-I/wel 
Meter an* shown in Figiin* 1. 'fhe 
curves show that the eltH'trical system 
dfH‘s not nuKlify the pickup response* for 
^ accel<*ralion and provides true integni- 
tion for velocity measurements to well 


j Voftv II ord 

1 l*rice 

\ CIKUP 

1 $140.00 



Figure 3. View of the Type 1560>P11S2 Vibration 
Pickup System with the Type 1551 •€ Sound-Level 
Meter. 


beyond 10 kc. 'Fhe two integrators for 
displacement measurements pciTorm to 
itOOO cps. riie limit here is detennin(*<l 
by the inti'rnal noise lcv«?l of the sys¬ 
tem. Tiie ilccilM'l conversion faiMors for 
this system are: 

.\ccelenition — 1 in/sec- = 40 db 

Velocity — 1 in/sec = 00 db 

Displacement I in = 120(11) 

The.se arc^ the same numlHTs, often 
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Figure 4. Frequency-re¬ 
sponse characteristics of the 
Type 1560-PI 1S2 Vibration 
Pickup System for constant 
applied acceleration. Elec¬ 
trical responses of the con¬ 
trol box were measured 
with a source impedance 
equivalent to the Endevco 
Model 2217 plus its con¬ 
necting cable. The Endevco 
2217 response is as specified 
by the manufacturer. 


called Chapman Numbers/ that applied 
to an earli(*r vibration pickup system 
using a Koehelle-salt-erystal pickup and 
usetl by the Navy for shipboard noise- 
control measurements. 

^Robert Vork Clmpman. “Electronic Instnuiicntation for 
Suhiiiarinc Auxilinry Machinery Noim* ami Vilimtion 
Contrul," Terhhiral Hepttri So, il0-6t, Acouxticul Re- 
w’Hn'h and Development Division, Code ^18(1, Kneineer 
and Repair Department, U. S. Naval Siilmiarine Rase. 
New T,ondt>n, tirolon. Connecticut. 

•J. ,1. Karan. "A New Analyxer for Sound and Vibration 
Meoaiirement.’' Orneral Hndia Exptrimtnirr, 12, 

Dcr’vnilx'r. lO.iO. 

•M. {'. ifoitje. M. J. Fitzuiunru. “.A Graphic I^vel 
Rerorticr with lltith Sensitivity and Wide Rantfea," 
Gtnernl Hiidin Kxptnmifnler , 33, 6, June 10*>0. 


The addition of the Type 1554-A 
Sound and Vibration .\nalyzei*'* to the 
vibration-measuring system permits 
measurements of very low level accelera¬ 
tions. The analyzer and the Type 1521-A 
(’Jraphic Level Recorder*' make it ptjssible 
to record the vibration spectrum, either 
by a continuous narrow-band analysis 
or a continuous oue-third-octave-band 
analysis. 

— E. E. Gross 


SPECIFICATIONS 


Type Xo.: 

Endevco 2217 

Material: 

Ceramic 

Sensitivity (mv/g): 

72 

Hesuiuitit Kretjueney (cps): 

35,000 

Capacitance (pf): 

350 

Max .\cceleralion (g): 

1000 

Operating Temperature Range (“F): 

—05 to -f 250 

Temperature Coefticienl of Sensitivity (db “F)‘ 

< 0.01 

Relative Humidity Range (%): 

0 to 100 

{Hermetically sealcHl) 

Cable Ix»ngth: 

8 ft, 2 in. (2.5 m) 

Weight: * 

1.1 07. (31 g) 

lockup Dimensions: 

hex X 0.70 in. 

(15.5 dia x 18 mm) 

Tirpe I 

1 Coiie Word | Price 

1560-PI 1S2 1 Vibration Pickup System*... 

. 1 PILOT 1 $355.00 


* Available on M|>veial order. 
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RELAY-RACK MOUNT 
FOR THE IMPEDANCE BRIDGE 


Figure 1. The new relay-rack model of 
the Type 1650-A Impedance Bridge. 


The General Radio Flip-Tilt Case is 
list'd on instruments where portability 
is an important retpiiremcnt. Prominent 
among these is the Type IhSO-A Imped¬ 
ance Bridge.* It is easily carried, is 
amply protected during transport, and 
opens easily for operation with the in¬ 
strument panel held-at any desired 
angle. However, for .some application.s, 
as, for instance, production-line test 
a.sst'ml>lies, relay-rack mounting is de- 

'IIenr>' P. Hall, “A Univeraal Iinpedanrc HridKo," 
(ienerm HaHio Erperimenter, 33, 3, March. 1950. 


sirable, and we are now prepared to 
supply this versatile bridge on a H)-inch 
relay-rack panel, as shown in Figure 1. 

An adaptor panel provides the con¬ 
version to n^lay-rack mounting. The 
cover and handh' are r(*moved and a 
heavy, charcoal-gray, crai'kle-finish, alu¬ 
minum panel, with .suitable cutout for 
the in.strument, is attached to the 
instrument by two angle brackets. The.se 
brackets make u.se of the same hardware 
as does the carr\dng handle for fastening 
to the instrument case. 


SPECIFICATIONS 

Dimensioni: Panel, 10 by \2li inches (485 Nef Weight: pounds (8.5 kg), 

by 315 mm); depth behind panel, 5 inches Klectrical specifications are identical with 

(130 mm). those for the portable model, Type U)50-A. 


Type 1 

1 

Code W’ord I 

1 Price 

1650-Ar| 

1 Impedance Bridge. 

BEF'un 1 

|$460.00 


U.S. Patent No. 2,872.6.39 and 2,966,2.07. 
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OENERAl RADIO EXPERIMENTER 


GENERAL RADIO 
COMES TO 
TEXAS 



Ed Sutherland Shirley Redfleld 


With uppropriato pride, wc announce 
the o|MMiinK of a new sale?* enKini*erini; 
office in I)allius, 'lexas. 'Ferritory covered 
by the new office, at 25f)l-A West 
Mockiiiitbird lAiine, includes all of Texas 
(except !•)! Piuso), Louisiana, Mississippi, 
Oklahoma, Arkansas, and C'olonido. 

Manai^er of the Dallas ()ffice is 
iMlward F. Sutherland, who for the piust 
four years has been a memlx'r of our 
New York sales engineering staff, ICd is 
eminently (}ualified for his new assign¬ 
ment ivVsaii electronics engineer (('ornell) 
with six years’ experience at (leneral 
Radio, he offers expert advice on meas¬ 
urement problems to our Texas-area 
customers; as one born in Texas 
(Ilouston)y he speaks as a native son; 
and, at six-fcH>t-seven, Fxi can not only 
Udk to Texans, but can look most of 
them in the eye. 


Our Chh'ago office nductantly gives 
up its senior secretar\\ Miss Shirley 
Itedfield, to Dallas. Shirley, with almost 
20 years at (JR, is well known in the 
Chicago an'a as a memlwr of the Execu¬ 
tive (\)mmittee of the Chicago IRP] 
Section. 

Dallas is the latest exten.sion of GR’s 
tniditional policy of serving ciLstomers 
dire<*tly. Our first district sales office 
was o|)ened in 1934 in New York, and 
there are now 11 such offices spread from 
Toronto to Ixts Angeles. Thest» offices 
are maniuHl by engineers whose* con¬ 
siderable knowh*dg(» of electrical meas¬ 
urements Is yours for the telephoning. 
.\nd of <*ourse that g(K»s double in Ifig D, 
where the numlx*r is FliCetwood 7-4031 
(code 214). 


General Radio Company 

(AS.*. 
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